Fast determination of the first crystallographic image from a single diffraction data set becomes very important with the development of the Structural Genomics projects. Such techniques would allow to get first structural ideas on the proteins under study without going to more expensive and not always possible MAD experiments to say nothing about the usual case of poorly diffracting crystals. Our study of different criteria revealed that the search for the global minimum of some score function does not work for low resolution ab initio phasing in macromolecular crystallography. On contrary, a more advanced statistical approach is very efficient and allows us to solve this problem. The corresponding procedure consists in several steps : 1) generation of a random population of points (phase sets) in the search space and selection of those points which resulted in a reasonable value of the score function; 2) cluster analysis of the selected population in order to identify compact groups of the selected variants; 3) averaging variants inside every identified cluster. One of most efficient selection criterion is based on the analysis of the connectivity of the maps calculated with generated phases and with the experimental structure factor magnitudes. Some latest results show that the image resolution at least of 4-5 Å can be reached starting from the low resolution end. Recently several practical applications to the crystals investigation for unknown structures including LDL complex confirmed the importance, robustness and power of such phasing.
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ELECTRON CRYSTALLOGRAPHY -STRUCTURE DETERMINATION WITH POOR-QUALITY DIFFRACTION DATA T. E. Weirich RWTH Aachen Gemeinschaftslabor fuer Elektronenmikroskopie Ahornstr. 55 Aachen D-52074 GERMANY The invention of direct methods (DM) by Hauptman & Karle in the 50's of the past century has opened the window for routine structure determination of crystalline matter. Today DM computer programs solve several thousands inorganic and organic structures every year. Whilst the huge majority of crystal structures are solved from X-ray data, the number of structures determined per year using electron diffraction data is still insignificant small. However, electron diffraction structure analysis (EDSA) is often the only alternative if the material under investigation does not form large single crystals and it exists as one component in a polyphasic powder sample together with other unknowns. Despite all doubts that has been held against EDSA in the past (dynamical scattering!), recent research has shown that DM can yield reliable results even from standard electron diffraction data provided the structure in question is composed of elements of nearly equal scattering power and if the most significant parts of the unit-cell transform up to atomic resolution are preserved in the data (quasi-kinematical approach). The practical application of this approach is illustrated by the examples of the metal-rich compounds Ti9Se2, Ti2Se, Ti8Se3, Ti11Se4 and Ti45Se16 whose structures have been solved from 2D selected area electron diffraction data using DM. Finally the application of modern quantum-mechanical calculations for checking the correctness of the determined structures from electron diffraction are introduced on the examples of the two modifications of Ti2Se.
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